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(54) INK JET PRINTER 

(57)Abstract: 

PURPOSE: To adopt an identical head to a multiple kinds of printers 
having different dot densities by a method wherein a head is 
supported by a moving/ scanning means such that each nozzle 
opening end of the head is opposed to a recording medium having 
the same gap therebetween. 

CONSTITUTION: An opening end of a head unit 1 1 is cut along a 
line inclined from arrangement direction of channels shown by Z-Z 
line at a desired angle gl That is, the head unit is processed such 
that nozzle opening ends are arranged on a plane diagonally across 
the channels. The inclination angle a is determined in accordance 
with each dot density of different kinds of printers or plotters so 
that an arrangement pitch of the nozzle openings is set to P2. A 
nozzle plate 14 having nozzle holes with prescribed diameters is 
adhered with the cutting face of the head of which nozzle opening 
ends are diagonally cut and processed like the above explained. As a 
result, the head unit 1 1 is made which can be adopted to different 
kinds of printers or plotters each having the nozzle opening pitch 
P2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The head which connected the other end side to the ink source of supply while having arranged in parallel 
two or more long and slender channels which are mutually separated by the septum and form a pressure generating 
room and using the end side of these channels as the nozzle orifice edge, A migration scan means to make this head 
displaced relatively to a predetermined scanning direction to a record medium in support of the condition of having 
made this head countering a record medium, In the ink jet printer equipped with the head driving means which drives 
each channel of said head following a picture signal It constitutes so that it may be arranged in the direction which 
inclines at the include angle which set up said head according to dot density to the direction where the longitudinal 
direction of each channel and the nozzle orifice edge of each of that channel cross at right angles. And the ink jet 
printer characterized by making said migration scan means come to support in the condition that each of that nozzle 
orifice edge holds the same gap, and counters this head to said record medium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is equipped with two or more nozzles, and relates to the ink jet printer using 
the ink jet print head of the dot mold on demand which records by injecting ink alternatively from these nozzles 
according to a picture signal. 
[0002] 

[Description of the Prior Art] In the printer which used the ink jet print head of a dot mold on demand, it is a high 
speed, and in order to realize image recording of high density and to offer cheap equipment moreover, it is required 
to enable it to manufacture easily the head which arranged many nozzles by high density. 
[0003] As a head which fills this demand, what is conventionally shown in JP,57-169364,A is known. This head 
consists of an exoergic resistor installation substrate 300 and a plate 308 with a slot. 

[0004] Drawing 1 6 is what showed the configuration of the exoergic resistor installation substrate 300, and this 
exoergic resistor installation substrate 300 is created by forming common electrode 304a and selection electrode 
304b-1-304b-4 while it forms the exoergic resistor 303-1 to 303-4 of constant width by selective etching, after 
carrying out laminating formation of the accumulation layer 302, the exoergic resistive layer 303, and the aluminum 
electrode layer 304 on the alumina substrate 301 at order. On the other hand, drawing 1 7 is what showed the 
configuration of the plate 308 with a slot, and this plate 308 with a slot is created by carrying out cutting formation 
of the slot used as the common ink room 307 while it uses a micro cutter etc. for a glass plate 305 and carries out 
cutting formation of two or more slots (channel) 306-1 to 306-4 by width of face equal to the formation width of 
face of the above-mentioned exoergic resistor 303-1 to 303-4. 

[0005] And the exoergic resistor installation substrate 300 and the plate 308 with a slot which were created by doing 
in this way are mutually joined, where the alignment of the exoergic resistor 303-1 to 303-4 and slot 306-1 to 306-4 
is made. Thereby, in a head, two or more channels which make a long and slender groove are formed in parallel at 
fixed spacing. In the end side of these channels, it is cut to an even length in the direction which intersects 
perpendicularly with the longitudinal direction of each channel, and this end face serves as ink injection nozzle 
opening. On the other hand, the other end side of each above-mentioned channel is open for free passage in the 
common ink room 307 within a head, and the ink installation tubing 309-1,309-2 for introducing ink into this common 
ink room 307 from the ink feed zone which is not illustrated is connected. Drawing 18 is the perspective view 
showing the configuration of this head. 

[0006] In driving such a head, by supplying ink in a head through the ink installation tubing 309-1,309-2 from an ink 
feed zone, the inside of each channel is filled with water color ink, and it impresses a driving pulse signal 
alternatively between a common electrode and a selection electrode according to a picture signal in this condition. If 
it does so, the exoergic resistor corresponding to the electrode with which the driving pulse signal was impressed 
will generate heat, an ink solvent will evaporate with the heat in an instant, and ink will inject from a nozzle with the 
pressure by this. 

[0007] In such a head, the upper limit of the array consistency of a nozzle and the number of nozzles is decided by 
process tolerance of the channel and electrode which are processed into the plate 308 with a slot, and an exoergic 
resistor. However, these processings are comparatively simple, and since densification is easy, they can realize the 
print head of high density cheaply. 

[0008] In addition, when sufficient process tolerance over the above-mentioned slot, an electrode, and an exoergic 
resistor is not acquired, it is indicated by the Society of Electrophotography of Japan volume [ 32nd ] No. 2 1 50 
pages that it is good to stick on the outlet edge, i.e., the nozzle orifice edge, of a channel the plate which made the 
hole in the plastic sheet by laser beam machining. 

[0009] It is British Industrial News 9/92 as another example of the print head which processes a majority of two or 
more channels in parallel, and makes each channel a pressure generating room on the other hand. What used 
deformation of the piezo-electric element by electric field for 9 pages as a principle of pressure generating is 
indicated. Drawing 19 is the perspective view showing the configuration. 

[0010] That is, 401 is the substrate created for the material which has a piezoelectric effect, and the slot 402 is 
formed in this substrate 401. 403 is the septum. The closure of the top face is carried out by the member 404, and, 
thereby, as for the slot 402, chain flannel is formed. A nozzle plate 405 is arranged by the end of this channel, and, 
thereby, a nozzle orifice train is formed. On the other hand, the other end side of a channel is open for free passage 
into the ink supply slot 406. The electrode which is not illustrated is formed in the side attachment wall 403. And if 
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the pulse signal according to a picture signal is impressed to this electrode from the drive circuit 407, a side 
attachment wall 403 will be distorted and ink will be injected by that stress from a nozzle orifice. 
[001 1] 

[Problem(s) to be Solved by the Invention] Each print head described above can be manufactured to high density 
with high precision and efficiently processing using master patterns, such as etching, and by using tools of 
dedication, such as a multiple disk cutter. 

[001 2] However, there were the following technical problems which should be solved in the conventional printer 
using such a print head. That is, there are a printer which generally mainly prints out an alphabetic character, and a 
printer for performing the plotter for printing out a drawing and a copy as printer. Among these, a print is performed, 
for example with the dot density of 1 80 or 360DPI by the printer which prints out the former alphabetic character. 
On the other hand, a print is performed, for example with the dot density of 200 or 400DPI by the printer which 
prints out the latter drawing etc. It is very economical, if one kind of head can be included in both printers when 
producing two or more sorts of printers by which such dot densities differ. 

[0013] However, said conventional head will be beforehand determined by the formation pitch of the channel pitch 
fang furrow, an electrode, and an exoergic resistor fixed. For this reason, when manufacturing two or more sorts of 
printers by which dot densities differ, according to that dot density, the head of dedication must be manufactured, 
respectively for every printer. In order to manufacture the print head from which this channel pitch differs, the tool 
of dedication according to many the mask patterns for etching and processing pitches is required respectively, and 
the rise of manufacture cost is not avoided. 

[0014] This invention was made paying attention to the above-mentioned situation, the place made into the purpose 
enables it to apply the same head to two or more sorts of printers by which dot densities differ only by performing 
easy processing, and it is in offering the ink jet printer which can aim at reduction of manufacture cost by this. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention arranges in parallel 
two or more long and slender channels which are mutually separated by the septum and form a pressure generating 
room. The head which connected the other end side to the ink source of supply while using the end side of these 
channels as the nozzle orifice edge, A migration scan means to make this head displaced relatively to a 
predetermined scanning direction to a record medium in support of the condition of having made this head 
countering a record medium, In the ink jet printer equipped with the head driving means which drives each channel of 
the above-mentioned head following a picture signal It constitutes so that it may be arranged in the direction which 
inclines at the include angle which set up the above-mentioned head according to dot density to the direction where 
the longitudinal direction of each channel and the nozzle orifice edge of each of that channel cross at right angles. 
And it constitutes so that the condition that each of that nozzle orifice edge holds the same gap, and counters to 
the above-mentioned record medium may be made to support this head for the above-mentioned migration scan 
means. 
[0016] 

[Function] As a result, according to this invention, it becomes possible to change the array pitch of each nozzle 
orifice edge into arbitration only by changing whenever [ tilt-angle / of the array direction of each nozzle orifice end 
line ]. Therefore, a head applicable to two or more sorts of printers by which dot densities differ only by performing 
easy processing for carrying out adjustable [ of the include angle of the array direction of the above-mentioned 
nozzle orifice end line ] to one kind of head which has a predetermined channel pitch can be manufactured. For this 
reason, the manufacture cost of a head can be reduced and it enables this to attain low-pricing of a printer. 
[0017] 
[Example] 

(The 1st example) Drawing 1 is drawing showing the whole ink jet printer configuration concerning the 1st example of 
this invention. In this drawing, 1 is a recording paper roll, and the recording paper 2 pulled out from this recording 
paper roll 1 is led to the conveyance roller 4 and a pinch roller 5, after being guided by the guide idler 3 and 
regulating a transit location in the platen 7 of the suction box 6 further. A rotation drive is carried out by the 
vertical-scanning motor 18 which consists of a step motor, and the conveyance roller 4 pinches the above- 
mentioned recording paper 2. and it is made it to carry out vertical-scanning migration in step. 
[0018] 8 and 8 are the guide rails of a pair and are arranged in parallel to the recording surface of the recording 
paper 2. The migration horizontal-scanning base 9 is supported by these guide rails 8 and 8 free [ migration ] 
through the bearing, and the MARUCHINOZURU on-demand ink jet print head (a head is only called henceforth) 10 
is being fixed on this migration horizontal-scanning base 9. Moreover, 1 5 and 1 5 are the pulleys of a pair, it is built 
over a wire 16 between these pulleys 15 and 15, and the end of this wire is being fixed to the grip 17 of the above- 
mentioned migration horizontal-scanning base 9. The shaft of one pulley of the above-mentioned pulleys 15 and 15 
is connected with the horizontal-scanning motor 1 9, and the pulley of another side carries out follower rotation. 
Therefore, by carrying out both-way rotation of the horizontal-scanning motor 19, the head 10 carried on the 
migration horizontal-scanning base 9 reciprocates to the recording surface of the recording paper 2, and, thereby, 
horizontal scanning is performed. 

[0019] 20 is a source of a print subject-copy signal, and after a picture signal is changed into the gestalt of a raster 
picture signal by this source 20 of a print subject-copy signal, it is inputted into the write-in circuit 21. The write-in 
circuit 21 writes the above-mentioned picture signal in the bit map memory 22. The picture signal written in this bit 
map memory 22 is read according to the address sequence and timing specified by the read-out circuit 23 at the 
time of a print, and is supplied to the print head driver 26. The print head driver 26 carries out the energization drive 
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of each channel of a head 10 according to the above-mentioned picture signal. 

[0020] 27 and 28 are horizontal-scanning Motor Driver and vertical-scanning Motor Driver, respectively, and these 
Motor Driver 27 and 28 carries out the rotation drive of the horizontal-scanning motor 19 and the vertical-scanning 
motor 1 8 according to control of a control circuit 29, respectively. 

[0021] By the way, the head unit 1 1 of the above-mentioned head 10 is constituted as follows. Drawing 2 is the part 
plan showing the configuration of the exoergic resistor installation substrate. The long and slender channel is 
arranged by two or more juxtaposition on the substrate. These channels are mutually divided by side attachment 
walls 12 and 12 and — , and, thereby, each forms the ink pressure generating room. Moreover, the exoergic resistors 
13 and 13 and — are prepared in each channel, respectively, and when the energization drive of these exoergic 
resistors 13 and 13 and — is carried out by the print head driver 26, it is injected from the nozzle orifice which ink is 
evaporated and is mentioned later. The above-mentioned channel is the same as dot density p of a request in the 
direction of vertical scanning, or is processed in the pitch of the integral multiple. At the example of illustration, it is 
a pitch p1 It is shown. This pitch p1 It is set up so that it may correspond to the dot density which the general- 
purpose printer and the general-purpose plotter have. 

[0022] Now, such an array pitch pi Along with the line which inclined at an angle of [ alpha ] the request to the 
array direction of each channel on it as it carried out as follows, namely, was shown in a z-z line when dot density 
manufactured the printer which suits the different printer or different plotter of another kind from the printer of the 
above-mentioned general purpose, or a plotter based on the head which it has, cutting processing of the nozzle 
orifice one end end face of the above-mentioned head unit 1 1 is carried out. That is, it is processed so that a nozzle 
orifice edge may arrange each channel on the flat surface crossed aslant Here, whenever [ above-mentioned tilt- 
angle ], alpha responds to the printer of the above-mentioned another kind, or the dot density of a plotter, and the 
array pitch of a nozzle orifice is p2. It is set up so that it may become. And the nozzle plate 14 with which a nozzle 
orifice end face has nozzle opening of predetermined magnitude in the cutting plane of the head by which cutting 
processing was carried out in the direction of slant as shown at drawing 3 is stuck in this way. In this way, it is the 
nozzle orifice pitch p2. The head unit 1 1 which suits the printer or plotter of the above-mentioned another kind 
which it had is produced. 

[0023] And on the migration horizontal-scanning base 9, it is positioned and this head unit 1 1 is fixed so that the gap 
between that each nozzle orifice end face and recording paper 2 may become fixed. Drawing 4 is the side elevation 
showing the condition of the head 10 after this immobilization. 

[0024] Thus, if constituted, it will be set as the location where the array location of a nozzle orifice edge inclined at 
the predetermined include angle alpha to the array direction of a channel. For this reason, array pitch p2 of this 
nozzle orifice As shown in drawing 2 , it is the channel array pitch p1 of the head itself. It will become big. Therefore, 
channel array pitch p1 It is p2 if it was a nozzle pitch corresponding to 200DPI. The dot density of 180DPI or 150DPI 
can be adjusted. Moreover, p1 It is p2 when it corresponds to 180DPI. It can carry out and can consider as the value 
corresponding to 1 50DPI. 

[0025] Therefore, if it is this example, it is the channel array pitch p1 of arbitration. The general-purpose head which 
it has is used as it is, whenever [ tilt-angle / which set up the nozzle orifice side edge side of this head according to 
the dot density of a printer ], by alpha, only by carrying out cutting processing, the printer or plotter of another kind 
from which dot density differs was suited, and head production can be carried out For this reason, without changing, 
the fundamental processing process for forming a channel only adds the cutting processing process of a nozzle 
orifice edge, can produce a head variously simply and cheaply, and becomes possible [ offering cheaply two or more 
sorts of ink jet printers with which dot densities differ by this ]. 

[0026] In addition, by having made the nozzle orifice end face incline from the direction which intersects 
perpendicularly with the shaft of a channel, and having arranged it, the die length of a channel part changes with the 
locations for every nozzle, or the die length from a nozzle orifice end face to the part of an exoergic resistor comes 
to differ, however — the ink jet printer of a method on demand — turning on and off of a dot — a print — a line — 
for a ** reason, even if an un-**** element is in the configuration of the above-mentioned channel part, 
nonuniformity which trouble produces in the expression of an alphabetic character or a line is not generated. 
[0027] When (the 2nd example) and time print a thing like a solid black image, even if it is the nonuniformity of the 
size of few dots, if it gathers and exists in a specific location, it will come to be viewed as nonuniformity. With the 
equipment of this invention, since a print is performed by the nozzle array pitch of a head by making a band-like field 
long to a main scanning direction into one unit, the phenomenon in which an other end side serves as [ the end side 
of the cross direction of the band ] low concentration by high concentration is seen, it is viewed as a band, i.e., 
banding, and degradation of image quality is caused. 

[0028] So, in this example, generating of such fault is prevented as follows. Drawing 5 shows the whole ink jet printer 
configuration concerning this example. In addition, in this drawing, the same sign is given to the same part as said 
drawing 1 , and detailed explanation is omitted. 

[0029] That is, by the printer of this example, additional installation of the pulse amendment command circuit 24 is 
carried out. This pulse amendment command circuit 24 has the function which amends the wave of the driving pulse 
supplied to each channel of a head 10 according to the nozzle location of a head 10 from the print head driver 26. 
[0030] For example, explanation of the case where a print head is what injects ink according to deformation of the 
piezo-electric element which constitutes a channel as shown in drawing 19 injects only the ink of a small amount by 
having impressed the same driver voltage in the nozzle to which the dimension of a channel became short as shown 
in drawing 2 . Then, the effective length of a channel is made to correspond, and when effective length drives a short 
channel, it amends so that high driver voltage or a driving pulse with wide pulse width may be impressed. Since it is 



http://vvww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/07/06 



JP.07-101127.A [DETAILED DESCRIPTION] 



4/6 'J 



decided according to the nozzle location of a print head, this amount of amendments is memorized in the memory of 
the pulse amendment command circuit 24 beforehand in quest of the amount of amendments corresponding to each 
nozzle location, and is realized by amending actuation of the print head driver 26 based on the amount of 
amendments memorized by this memory. 

[0031] Since the electrical-potential-difference value or pulse width of a driving pulse supplied to each nozzle is 
amended for every nozzle with such an example, even if it is the head which arranged each nozzle orifice edge in the 
direction of slant dispersion in the ink injection property between each nozzle can be abolished, and, thereby, high 
quality can be printed. 

[0032] In addition, the component parameter of a power circuit or a drive circuit may be changed so that it may be 

supplied as a value by which the electrical potential difference supplied, for example to the driver component 

corresponding to each nozzle as an amendment means was beforehand amended for every component. 

[0033] (The 3rd example) Although dispersion in the ink injection property between nozzles was amended in the 2nd 

example of the above by carrying out an adjustable setup of the electrical potential difference or pulse width of a 

driving pulse, amendment is possible also by devising the structure of the head itself. This example shows the 

example. 

[0034] That is, with the head 30 which used the piezo-electric element, as shown, for example in drawing 6 and 
drawing 7 , the multi-thread slot is formed on the piezo sheet 31. These slots are mutually divided with the side 
attachment wall 32, and the electrode 33 is made on these side attachment walls 32. Moreover, each above- 
mentioned slot is blockaded by the cover sheet 34, and a slot serves as a channel filled with ink by this. The closure 
is carried out by the nozzle plate 35 which processed the nozzle 36, and, thereby, the nozzle orifice edge is formed 
by the end side of each channel. Moreover, the ink supply slot 37 which supplies ink to each channel is established 
in the other end of each channel, and the ink feed hopper 38 for supplying ink from the exterior is connected to this 
ink supply slot 37. 

[0035] By the way, the above-mentioned nozzle orifice edge has a predetermined tilt angle to the array direction of 
each channel, cutting is aslant carried out and the nozzle plate 35 is stuck on this inclination end face. Moreover, 
the electrode 33 formed on each side attachment wall 32 is not that of **sm<**>m^*^*^****, but is the dimension 
doubled with the side attachment wall of the channel of the shorter one, and is prepared in the overall length of a 
side attachment wall 32 by the same die length to all the side attachment walls 32. In addition, the arrow head D 
shown in drawing 7 shows the direction of polarization. 

[0036] It is ** which a piezo-electric element is used for the head of such a configuration, changes [ head ] the 
volume of a channel using the side attachment wall of a piezo plate bending in polarization and the direction of a 
right angle when this kind of head impresses driver voltage between the two electrodes 33 whose side attachment 
walls 32 are pinched, and makes ink inject according to this force. That is, only the side-attachment-wall part 
corresponding to the electrode 33 prepared in the side attachment wall 32 of a piezo plate deforms. For this reason, 
even if merits and demerits arise to the die length of each channel by having arranged each nozzle opening aslant if 
the dimension of an electrode 33 is fixed like the head of this example, it will become fixed [ the injection quantity of 
ink ]. It becomes unnecessary for this reason, to perform electric amendment which was stated in said 2nd example. 
[0037] (The 4th example) With the head of this invention, since the pitch between nozzles becomes large to the 
array pitch of a channel so that the tilt angle of a nozzle opening end face becomes large, the head which has the 
optimal nozzle array pitch according to the dot density of a print head is producible by choosing the above- 
mentioned tilt angle as arbitration. However, if a tilt angle becomes large too much, the difference from a 
fundamental print head without an inclination will become large too much, and similarity will be lost gradually. 
[0038] Then, in spite of changing dot density a lot to the correspondence dot density of a fundamental print head, 
the configuration which does not not much increase the inclination of a print head nozzle side is needed. 
[0039] This example is fixed to the condition that the nozzle configuration reference axis of a print head inclines to 
the direction of vertical scanning, on a migration scan base paying attention to this point Drawing 9 thru/or drawing 
11 show the configuration. 

[0040] That is, as shown in the front view of drawing 9 , the nozzle plate 40 is attached in the nozzle end face of a 
print head 10. Along with array reference-axis x-x, alignment arrangement of two or more nozzle orifices is carried 
out at the nozzle plate 40. In addition, although a nozzle may be arranged two-dimensional in order to make the 
array of a nozzle easy, the reference axis which carries out alignment arrangement of two or more nozzle orifices 
even in such a case exists. In the usual case, this reference axis is made in agreement in the direction of vertical 
scanning, and it is set in the direction which intersects perpendicularly with a main scanning direction, and when it 
has arranged in the direction of a parenthesis, the nozzle is made so that it may be arranged in the pitch of a 
request in the direction of vertical scanning. 

[0041] On the other hand, by the printer of this example, the inclination susceptor 42 is formed so that reference- 
axis x-x of a nozzle configuration may be leaned and supported in the recording paper 2 and the field which 
counters, as shown in drawing 10 . Since the nozzle configuration side of a print head inclines to the direction which 
intersects perpendicularly with the longitudinal shaft of a channel so that it may explain to it and coincidence later at 
a detail, a print head unit is attached in the direction in which a channel shaft inclines to head susceptor. Drawing 1 1 
is the side elevation of a print head 10. In this drawing, since the nozzle configuration side of the print head unit 41 
is supported so that it may become parallel to the recording surface of the detail paper 2, channel shaft z-z receives 
horizontally, inclines and is attached. 

[0042] Next rotation of the head 10 for dot density modification and the inclination of a nozzle configuration side 
are explained using drawing 12 . In this drawing, 41 shall show a print head unit and nl -n10 shall show a nozzle 
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location. Each nozzle shall be arranged with the predetermined dot density p1 (pi =0.141 millimeter), for example, the 
pitch corresponding to 180DPI. In addition, x-x is the reference axis of a nozzle configuration, X is a main scanning 
direction and Y is the direction of vertical scanning. 

[0043] In order to share the element of this print head and to realize the printer of the dot density of 200DPI or 
400DPI, it explains taking the case of the case where the print head unit 41 is leaned. 

[0044] if reference-axis x-x is leaned — a nozzle — a main scanning direction X and the direction Y of vertical 
scanning — receiving — a pitch fixed [ both ] — alienation — it comes to be arranged. And in order to enable it to 
drive each nozzle to the same timing, it is the nozzle pitch p2 of a main scanning direction X. It must be 1 for the 
integral multiple of desired print dot density, or an integer. 

[0045] It is p2 as what performs the print of 200DPI or 400DPI in the example of drawing 12 . It shall lean to the 
location which indicates that reference-axis x-x becomes 0.0635 millimeters to (a) of drawing 12 . Consequently, 
nozzle pitch p3 of the direction Y of vertical scanning It becomes 0.1259 millimeters and becomes short slightly from 
the pitch 0.127 of 200DPI. When the number of nozzles is formed into a multi-nozzle to many numbers of nozzles 
like 64 nozzles, 128 nozzles, and 256 nozzles, an accumulation difference becomes 1 or more dots, and it becomes 
impossible to disregard this error, although a gap of the pitch between each nozzle is a dimension small and 
disregarded to a request value. 

[0046] Then, nozzle pitch p2 of a main scanning direction X It leaves as it is, and if it does so, the nozzle 
configuration at this time will be attained by the nozzle which is carried out to having made it become 0.127 
millimeters corresponding to the dot density of a request of the nozzle pitch of the direction Y of vertical scanning, 
for example, 200DPI, and which is shown by the dotted line in the location of (b) of drawing 1 2 in reference-axis x-x. 

[0047] Therefore, in this case, the required nozzle unit was the nozzle shown by the dotted line, it was made to 
rotate in the direction Y of vertical scanning, and 41' illustrated the reference axis of this nozzle. It will become 
0.142 millimeters if pitch pi * between the nozzles at this time is calculated. 

[0048] Since the nozzle pitch corresponding to 180DPI is 0.141 millimeters, the difference becomes only 0.001 

millimeters. However, in the print head which gathered 64 nozzles, a cumulative error is 0.064 millimeters, and in 1 

dot at the time of the print of 400DPI, when 1 28 nozzles are gathered, it is equivalent to 2 dots. 

[0049] Then, in order to amend this error, as drawing 2 explained previously, the array side of a nozzle is made to 

incline to the direction which intersects perpendicularly with the shaft of a channel, and the pitch between nozzles is 

expanded to 0.142 millimeters from 0.141 millimeters. The tilt angle at this time is 6.8 degrees. 

[0050] It sets for the above-mentioned example of count, and is the pitch p2 of a main scanning direction X. It is 

0.0635 millimeters corresponding to 400DPI. For this reason, what is necessary is to be able to inject ink from all 

nozzles to coincidence, when printing 400DPI, but to divide into the nozzle group in every other one, and just to 

constitute so that each group may be driven by turns in printing 200DPL 

[0051] The pitch between nozzles of a main scanning direction is equal to desired print dot density, or if it is the 
integral multiple, it can be printed by carrying out the coincidence drive of all the nozzles. Since the effectiveness of 
a print gets it very bad that all nozzles are divided into n times as it is the pitch of 1/n of a desired print pitch, and 
it must stop having to drive, and n is two or more, it is not desirable. 

[0052] When ink is exhausted in an ink jet printer in (the 5th example) and time, it becomes impossible to print. In 
such a case, with the head of the type used for ink, exchanging for a new head and supplying with the cartridge head 
which formed ink and a nozzle into 1 body, it must supply appropriately. 

[0053] When a print is a defect, if you do not notice it, the former data of a print may disappear and the damage has 
a remarkable thing. Moreover, in the thing of the type which fills up ink, and repeats and uses a print head, if the 
residue of ink becomes below predetermined level, the problem of it becoming impossible to eliminate air from an ink 
supply way, and it becoming impossible to inject ink again, even if it fills up ink after it will arise. In order to prevent 
generating of problems, such as this, it is a very important technical problem to detect the residue of ink and to 
generate the alarm signal [ exhausting / ink ]. 

[0054] Since the ink which uses water as a solvent was conventionally used as ink for ink jet printers, what uses the 
conductivity of ink as a residue detection means of ink was used. That is, the electrode of a pair is placed into an ink 
container and it detects that inter-electrode conductivity is lost as ink being exhausted. However, if the ink which is 
the solvent of a non-drainage system and consists of an insulating solvent comes to be used instead of water- 
soluble ink, the effective and simple detection means which it becomes impossible to use the detection means based 
on the conventional conductivity, and is replaced with this is demanded. 

[0055] Then, in this example, residue detection of ink is enabled as follows. Drawing 13 (a) and (b) show the 
configuration of the jet ink container concerning this example. 

[0056] That is, the ink outflow opening 51 is formed in the lower limit pars basilaris ossis occipitalis of the ink 
container 50, and this opening 51 is open for free passage to the ink jet nozzle 52. The cap 53 is formed in the upper 
part of the ink container 50, and the air induction inlet 54 is established in this cap. Moreover, the piezoelectric- 
device mold pressure sensor 56 is attached in the container wall part in a location higher than the pars-basilaris- 
ossis-occipitalis ink outflow opening 51. In addition, the filter 55 is formed in the inlet port of the ink outflow opening 
51, and it has prevented that air and a foreign matter are sent to an ink jet-nozzle side with this filter 55. 
[0057] The piezoelectric-device mold pressure sensor 56 is constituted as shown in drawing 14 . The part shown 
with the alternate long and short dash line in drawing is a sensor 60. This sensor 60 attaches electrodes 62, 63, and 
64 on a piezoelectric device 61, and joins them to the diaphragm side whose whole is not illustrated. If an alternation 
electrical potential difference is impressed between an electrode 62 and an electrode 64, a piezoelectric device 61 
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will vibrate and an electrical potential difference will occur between an electrode 62 and 63 based on the 
deformation. If this electrical potential difference is amplified and it feeds back between an electrode 64 and 62, rt 
will vibrate with the resonance frequency of the pressure-sensitive part which consists of a diaphragm and a 
piezoelectric device 61. and an oscillatory wave form will be acquired from Terminal A. 

[0058] If a diaphragm is dipped in liquids, such as ink, in this condition, the resonance frequency of a diaphragm will 
change and the wave-like frequency obtained from Terminal A will become high. Therefore, if the output wave from 
this terminal A is processed through a sharp cut filter, by the existence of ink, an output can change a lot and the 
existence of ink can be detected. 

[0059] (The 6th example) The 5th example of the above described the case where the pressure sensor 56 was 
attached in a perpendicular container wall part as shown in drawing 13 . In this case, the diaphram plate of a 
pressure sensor 56 is usually made from a diameter 10 thru/or the magnitude of 15 millimeters, therefore detection 
level serves as a comparatively high location. 

[0060] On the other hand, in order to generate a signal in a smaller ink residue, it is possible to attach a pressure 
sensor at a level with a container pars basilaris ossis occipitalis. However, with this posture, since ink is not fully 
removed from the 56th page of a pressure sensor, there is risk of producing incorrect detection. 
[0061] Then, it is good to attach the diaphram of a pressure sensor 56 with the posture which inclined in the height 
location near the ink outflow opening 51. Thus, if constituted, while detection is trustworthy, a signal can be 
generated in respect of low ink. 

[0062] Drawing 1 5 shows an example of the above-mentioned configuration. The container wall 57 which made a 
part of that base incline is formed in the ink container 50, and a pressure sensor 56 is attached in this part so that it 
may illustrate. The fitting location of a pressure sensor 56 is a location higher than the ink outflow opening 51 , and is 
set as the height near the ink outflow opening 51 if possible. 

[0063] By the way, the ink container 50 is assembled in one with an ink jet nozzle, is carried in a migration 
horizontal-scanning base, and reciprocates in many cases. In this case, ink flows violently that the ink container 50 
is hollow in a container, and it is agitated, and ink flows out of an air induction inlet 54, or the fault of air bubbles 
mixing into ink occurs. In order to prevent generating of this fault the foam of an open cell is held in the ink 
container 50, and it considers that this prevents a flow of ink. 

[0064] If the above-mentioned foam touches the diaphragm of a pressure sensor 56, vibration of a diaphragm is 
controlled and it will stop however, operating as a pressure sensor 56. The guard member 59 which consists of a 
mesh corresponding to the diaphram of the pressure sensor 56 in order to make it such a failure not arise, for 
example, as shown in drawing 15 is formed. By having formed this guard member 59, foam 58 ceases to contact the 
diaphram of a pressure sensor 56 directly. Moreover, since the guard member 59 consists of a mesh, circulation of 
ink is not barred. 

[0065] thus — if constituted — foam 58 — ink — being choppy — since only ink both contacts the diaphragm part 
of a pressure sensor 56 directly as if it is prevented and generating of this failure depended for being choppy is 
prevented, an ink residue is detectable with a sufficient precision. 
[0066] 

[Effect of the Invention] The head which connected the other end side to the ink source of supply while this 
invention has arranged in parallel two or more long and slender channels which are mutually separated by the septum 
and form a pressure generating room as explained in full detail above, and using the end side of these channels as 
the nozzle orifice edge, A migration scan means to make this head displaced relatively to a predetermined scanning 
direction to a record medium in support of the condition of having made this head countering a record medium, In 
the ink jet printer equipped with the head driving means which drives each channel of the above-mentioned head 
following a picture signal It constitutes so that it may be arranged in the direction which inclines at the include angle 
which set up the above-mentioned head according to dot density to the direction where the longitudinal direction of 
each channel and the nozzle orifice edge of each of that channel cross at right angles. And it constitutes so that the 
condition that each of that nozzle orifice edge holds the same gap, and counters to the above-mentioned record 
medium may be made to support this head for the above-mentioned migration scan means. 

[0067] therefore, two or more sorts of printers by which dot densities differ the head same only by performing easy 
processing according to this invention — application **** — things are made and the ink jet printer which can aim 
at reduction of manufacture cost by this can be offered. 
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TECHNICAL FIELD 



[Industrial Application] This invention is equipped with two or more nozzles, and relates to the ink jet printer using 
the ink jet print head of the dot mold on demand which records by injecting ink alternatively from these nozzles 
according to a picture signal. 
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PRIOR ART 



[Description of the Prior Art] In the printer which used the ink jet print head of a dot mold on demand, it is a high 
speed, and in order to realize image recording of high density and to offer cheap equipment moreover, it is required 
to enable it to manufacture easily the head which arranged many nozzles by high density. 
[0003] As a head which fills this demand, what is conventionally shown in JP.57-169364.A is known. This head 
consists of an exoergic resistor installation substrate 300 and a plate 308 with a slot. 

[0004] Drawing 16 is what showed the configuration of the exoergic resistor installation substrate 300, and this 
exoergic resistor installation substrate 300 is created by forming common electrode 304a and selection electrode 
304b-1-304b-4 while it forms the exoergic resistor 303-1 to 303-4 of constant width by selective etching, after 
carrying out laminating formation of the accumulation layer 302, the exoergic resistive layer 303, and the aluminum 
electrode layer 304 on the alumina substrate 301 at order. On the other hand, drawing 1 7 is what showed the 
configuration of the plate 308 with a slot, and this plate 308 with a slot is created by carrying out cutting formation 
of the slot used as the common ink room 307 while it uses a micro cutter etc. for a glass plate 305 and carries out 
cutting formation of two or more slots (channel) 306-1 to 306-4 by width of face equal to the formation width of 
face of the above-mentioned exoergic resistor 303-1 to 303-4. 

[0005] And the exoergic resistor installation substrate 300 and the plate 308 with a slot which were created by doing 
in this way are mutually joined, where the alignment of the exoergic resistor 303-1 to 303-4 and slot 306-1 to 306-4 
is made. Thereby, in a head, two or more channels which make a long and slender groove are formed in parallel at 
fixed spacing. In the end side of these channels, it is cut to an even length in the direction which intersects 
perpendicularly with the longitudinal direction of each channel, and this end face serves as ink injection nozzle 
opening. On the other hand, the other end side of each above-mentioned channel is open for free passage in the 
common ink room 307 within a head, and the ink installation tubing 309-1,309-2 for introducing ink into this common 
ink room 307 from the ink feed zone which is not illustrated is connected. Drawing 18 is the perspective view 
showing the configuration of this head. 

[0006] In driving such a head, by supplying ink in a head through the ink installation tubing 309-1,309-2 from an ink 
feed zone, the inside of each channel is filled with water color ink, and it impresses a driving pulse signal 
alternatively between a common electrode and a selection electrode according to a picture signal in this condition. If 
it does so, the exoergic resistor corresponding to the electrode with which the driving pulse signal was impressed 
will generate heat, an ink solvent will evaporate with the heat in an instant and ink will inject from a nozzle with the 
pressure by this. 

[0007] In such a head, the upper limit of the array consistency of a nozzle and the number of nozzles is decided by 
process tolerance of the channel and electrode which are processed into the plate 308 with a slot, and an exoergic 
resistor. However, these processings are comparatively simple, and since densification is easy, they can realize the 
print head of high density cheaply. 

[0008] In addition, when sufficient process tolerance over the above-mentioned slot an electrode, and an exoergic 
resistor is not acquired, it is indicated by the Society of Electrophotography of Japan volume [ 32nd ] No. 2 1 50 
pages that it is good to stick on the outlet edge, i.e., the nozzle orifice edge, of a channel the plate which made the 
hole in the plastic sheet by laser beam machining. 

[0009] It is British Industrial News 9/92 as another example of the print head which processes a majority of two or 
more channels in parallel, and makes each channel a pressure generating room on the other hand. What used 
deformation of the piezo-electric element by electric field for 9 pages as a principle of pressure generating is 
indicated Drawing 19 is the perspective view showing the configuration. 

[0010] That is, 401 is the substrate created for the material which has a piezoelectric effect and the slot 402 is 
formed in this substrate 401. 403 is the septum. The closure of the top face is carried out by the member 404, and, 
thereby, as for the slot 402, chain flannel is formed. A nozzle plate 405 is arranged by the end of this channel, and, 
thereby, a nozzle orifice train is formed. On the other hand, the other end side of a channel is open for free passage 
into the ink supply slot 406. The electrode which is not illustrated is formed in the side attachment wall 403. And if 
the pulse signal according to a picture signal is impressed to this electrode from the drive circuit 407, a side 
attachment wall 403 will be distorted and ink will be injected by that stress from a nozzle orifice. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The head which connected the other end side to the ink source of supply while this 
invention has arranged in parallel two or more long and slender channels which are mutually separated by the septum 
and form a pressure generating room as explained in full detail above, and using the end side of these channels as 
the nozzle orifice edge, A migration scan means to make this head displaced relatively to a predetermined scanning 
direction to a record medium in support of the condition of having made this head countering a record medium. In 
the ink jet printer equipped with the head driving means which drives each channel of the above-mentioned head 
following a picture signal It constitutes so that it may be arranged in the direction which inclines at the include angle 
which set up the above-mentioned head according to dot density to the direction where the longitudinal direction of 
each channel and the nozzle orifice edge of each of that channel cross at right angles. And it constitutes so that the 
condition that each of that nozzle orifice edge holds the same gap, and counters to the above-mentioned record 
medium may be made to support this head for the above-mentioned migration scan means. 

[0067] therefore, two or more sorts of printers by which dot densities differ the head same only by performing easy 
processing according to this invention — application **** — things are made and the ink jet printer which can aim 
at reduction of manufacture cost by this can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Each print head described above can be manufactured to high density 
with high precision and efficiently processing using master patterns, such as etching, and by using tools of 
dedication, such as a multiple disk cutter. 

[0012] However, there were the following technical problems which should be solved in the conventional printer 
using such a print head. That is, there are a printer which generally mainly prints out an alphabetic character, and a 
printer for performing the plotter for printing out a drawing and a copy as printer. Among these, a print is performed, 
for example with the dot density of 180 or 360DPI by the printer which prints out the former alphabetic character. 
On the other hand, a print is performed, for example with the dot density of 200 or 400DPI by the printer which 
prints out the latter drawing etc. It is very economical, if one kind of head can be included in both printers when 
producing two or more sorts of printers by which such dot densities differ. 

[0013] However, said conventional head will be beforehand determined by the formation pitch of the channel pitch 
fang furrow, an electrode, and an exoergic resistor fixed. For this reason, when manufacturing two or more sorts of 
printers by which dot densities differ, according to that dot density, the head of dedication must be manufactured, 
respectively for every printer. In order to manufacture the print head from which this channel pitch differs, the tool 
of dedication according to many the mask patterns for etching and processing pitches is required respectively, and 
the rise of manufacture cost is not avoided. 

[0014] This invention was made paying attention to the above-mentioned situation, the place made into the purpose 
enables it to apply the same head to two or more sorts of printers by which dot densities differ only by performing 
easy processing, and it is in offering the Inkjet printer which can aim at reduction of manufacture cost by this. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention arranges in parallel 
two or more long and slender channels which are mutually separated by the septum and form a pressure generating 
room. The head which connected the other end side to the ink source of supply while using the end side of these 
channels as the nozzle orifice edge, A migration scan means to make this head displaced relatively to a 
predetermined scanning direction to a record medium in support of the condition of having made this head 
countering a record medium, In the ink jet printer equipped with the head driving means which drives each channel of 
the above-mentioned head following a picture signal It constitutes so that it may be arranged in the direction which 
inclines at the include angle which set up the above-mentioned head according to dot density to the direction where 
the longitudinal direction of each channel and the nozzle orifice edge of each of that channel cross at right angles. 
And it constitutes so that the condition that each of that nozzle orifice edge holds the same gap, and counters to 
the above-mentioned record medium may be made to support this head for the above-mentioned migration scan 
means. 
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OPERATION 



[Function] As a result, according to this invention, it becomes possible to change the array pitch of each nozzle 
orifice edge into arbitration only by changing whenever [ tilt-angle / of the array direction of each nozzle orifice end 
line ]. Therefore, a head applicable to two or more sorts of printers by which dot densities differ only by performing 
easy processing for carrying out adjustable [ of the include angle of the array direction of the above-mentioned 
nozzle orifice end line ] to one kind of head which has a predetermined channel pitch can be manufactured. For this 
reason, the manufacture cost of a head can be reduced and it enables this to attain low-pricing of a printer. 
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EXAMPLE 
[Example] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the whole ink jet printer configuration concerning the 1 st example of this invention. 
[Drawing 2] Drawing for using it for explanation of the production approach of the head used for the printer shown in 
drawing 1 . 

[Drawing 3] Drawing showing the configuration of the head unit produced by the production approach shown in 
drawing 2 . 

[Drawing 4] The side elevation showing the condition of having attached in the migration horizontal-scanning base 
the head unit shown in drawing 3 . 

[Drawing 5] Drawing showing the whole ink jet printer configuration concerning the 2nd example of this invention. 
[Drawing 6] Drawing of longitudinal section showing the configuration of the head concerning the 3rd example of this 
invention. 

[Drawing 7] The sectional side elevation showing the configuration of the head concerning the 3rd example of this 
invention. 

[Drawing 8] The top view showing the configuration of the head concerning the 3rd example of this invention. 
[Drawing 9] The front view showing the configuration of the head concerning the 4th example of this invention. 
[Drawing 10] The front view showing the condition of having attached the head concerning the 4th example of this 
invention in the migration horizontal-scanning base. 

[Drawing 1 1] The side elevation of the head concerning the 4th example of this invention. 

[Drawing 1 2] Drawing for explaining rotation of a head, and the inclination of a nozzle configuration side. 

[Drawing 13] The sectional view showing the configuration of the ink container concerning the 5th example of this 

invention. 

[Drawing 14] The circuit diagram showing an example of the configuration of a pressure sensor. 

[Drawing 15] The fragmentary sectional view showing the configuration of the ink container concerning the 6th 

example of this invention which improved further the ink container shown in drawing 13 . 

[Drawing 1 6] Drawing showing the configuration of the exoergic resistor installation substrate of the ink jet 

BURINTO head of the conventional dot mold on demand. 

[Drawing 1 7] Drawing showing the configuration of the plate with a slot of the ink jet BURINTO head of the 
conventional dot mold on demand. 

[Drawing 18] The perspective view showing the configuration of the head constituted combining the plate with a slot 

shown in the exoergic resistor installation substrate shown in drawing 16 , and drawing 17 . 

[Drawing 1 9] The perspective view showing the configuration of the ink jet BURINTO head of the conventional dot 

mold on demand which used the piezo-electric element 

[Description of Notations] 

1 — Recording paper roll 

2 — Recording paper 

3 — Guide idler 

4 — Conveyance roller 

5 — Pinch roller 

6 — Suction box 

7 — Platen 

8 — Guide rail 

9 — Migration horizontal-scanning base 

10 — Head 

1 1 — Head unit 

12 — Side attachment wall 

1 3 — Exoergic resistor 

1 4 — Nozzle plate 

15 — Pulley 

16 — Wire 

17 — Grip 

20 — Source of a print subject-copy signal 

21 — Write-in circuit 
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22 — Bit map memory 

23 — Read-out circuit 

24 — Pulse amendment command circuit 

26 — Print head driver 

27 — Horizontal-scanning Motor Driver 

28 — Vertical-scanning Motor Driver 

29 — Control circuit 

30 — Head which used the piezo-electric element 

31 — Piezo sheet 

32 — Side attachment wall 

33 — Electrode 

34 — Cover sheet 

35 — Nozzle plate 

36 — Nozzle 

37 — Ink supply slot 

38 — Ink feed hopper 

40 — Nozzle plate 

41 41* — Print head unit 

42 — Inclination susceptor 

50 — Ink container 

51 — Ink outflow opening 

52 — Inkjet nozzle 

53 — Cap 

54 — Air induction inlet 

55 — Filter 

56 — Piezoelectric-device mold pressure sensor 

57 — Container wall 

58 — Firing material 

59 — Guard member 

60 — Sensor of a pressure sensor 

61 — Piezoelectric device 
62-64 — Electrode 
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[Drawing 4] 
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[Drawing 131 
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bo*** )i ©-WH 5r / X;i/MP» t £ b h Kffi 
MMfcW v?0^lc«8»Ufc^-y Ft, C©^y Ffc 

«M*K « Lm£©£« £ fl «*t8» S * * ¥ 

+ * ^ v K«lft#a t Zffiz-tzj > ? v x y h 7* 'J > 9 

ByfB^y Ffc. +■ #;!,© y X;i^P3fta<&^ + 

U *>^i©^ y F&. *©&/X;i^pSg#i?ufBfBli 

vx y h7'7 >?„ 
[0 0 0 1 ] 

i b lc«fc 0 IBiiSrfr ft $ F -y h * vf -r -7 > Kffl 
WW >7vxy h 7"'J > t-^y K&ffi^fc'f >9i?s.V 

t-ru >9icmt&o 

[ 0 0 0 2 ] 

[ft£#©i£ffi] F -y h * > f-f v > KM© -Y > 7 v * y 
r-7*'7 > h^ y F£<gfflL/£7'!J V^lCfc^T, HSiST- 

[0 0 0 3] ZCOW^mtzi-^-v Ft LT, ft#<fc 0 
PRtfft PS 5 7 - 1 6 9 3 6 4#4M8^Sn*tO 

0 o tmttzyi—b 3 o 8 t*»t)*figsn*. 

[0 0 0 41 016 (if6&tgffif*faSS1g 3 0 0 ©«/& 
fcSLfcfc©*, ^©f6Stf£i5W*f8:K®E3 0 0 (i7;u 

1 3 0 1 ±K**MI 3 0 2 . ISgtfgJftJI 3 0 3 is 

&V7)i<i-'y/*ni&m2 o 4 srWiicaiH^L^ro 

*> . I«x y ^ > / 13 J: r) -£ffi<agft|&ffi# 3 0 3 - 
1 - 3 0 3 - 4 iJ&OL-tit b i> K, 3 0 4 a 

fcJ: tfSM?*ffi 304b-l-304b-4 £JfM-f * 

3 0 8 ©*M£/T.LA:{>©T\ C©rgtt#7 - b-r 3 0 
8li#7Xffi3-0 5C7-f?D*^ ^fcffl^T, ±IE 
HSMfitiW* 3 0 3 - 1 - 3 0 3 - 4 ©AMI® t H 
fffl»*OfS (^-r*^) 306-1-306-4 £W 
WMf&tibb tic. *ii^>^^3 0 7 t<t*»SrW 

[0 0 0 5] *LT. .!©<£ o(c LTfFfiKc? n/cfg&Mg 

3 o ot«w§xu-h 3 o 8* a, *© 
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%MtStA# 303-1-303-4 £$306-1-3 
0 6-4 t<0&E£M#til!tlt!:tfM?1BM.\zm&i< 

>^^3 0 7 lca®L. ;©MY>?I3 0 7 !Ct±El 
Tf.LftW V^WI&SPd^'f >9*yj.\t*>tz)h<0'( > 
10 ?*A»3 0 9 - 1. 3 0 9 - 2jW8I*£*i*. HI 8 
tiCWsy F<Offlfig«:/Tv-f^@-e*-5. 
[0 0 0 6] iO^oft-N'y F£fg»Tt SJf^lcli. -< 
> ^flttft»*»6-f > 9mA t § 309-1, 309-25: 

lEft/ -c;b x ff^ t JilRm# b ©IB! U:a«tt K 

zntzb, iim^^Mmwmzntzn. 

20 A*7X^blltt'5. 

[0 0 0 7] FUfc^T. yX;u©SH^i) 

SgafciU t VX;uS©±pg(±. ?go#7u-h 3 0 8i: 
ADX-T *^-f^;utm@fcJ; O-'^^ffifixi*© Aolfflfi b 

SSMt*<SaT?*-5/i«). i5SJt©7*'J > h's v F$r 

[0 0 0 8] ft*,\ ±IB«. «BisJ:r/5EjftifflKI*l=*f 
-r^»+»ftiDlfflS^#btift^i#^(cti, 7 - 7Xf'v 

30 tUPJS. -7i0>/X;i/ggpJSlc|£t9W(7-5«S:«fcl>ifc 

[0 0 0 9] -73. «S©^ + ^;u$r¥fTlc»Dl 
L. * ZfrZ&jlf&EMbir Z7<) Vh's-y F©S"J 
©^JtLT. British Industrial News 9/ 9 2 9H 

7T^?iJfflU/ l ct©^r^T.$nrv^, 01 9(±-E-©fflfi!c 

[0 0 l 0] "Tftb*.. 4 0 l fifxV^mfcW-f 
40 *f-C^«*nte»Rr*»), i©8«4 0 lfcHSM 0 
2*^fig$nri->*. 4 0 3 t±*©He-e;fc-5. ?S4 0 

2t±-t©±®*<sW4 o 4 r*i^ih$nrfc*). cntcj; 
ti y x;i/« 4 o 5 #ihi&£ n, ztuz£ o j X/uggpf 'J 

*&*S4 0 6lcaaLTf*. ffliJH4 0 3lcti0^UftV> 
TOMg**nTV>*. -t LT. C©m@lcIB»)lHlSS4 
0 7*^li{f-^(ciSi;fcyN-;uxff#Sr£PAD-rst, fflS 
4 0 3 if&h,X'*:<nWhVL& *) ;x;H.lo*^-f 

so m%zft%. 
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[0 0 1 1] 

K(±. x-y f->^<Dvx?w\-?->££ijfflLfc 

[0 0 l 2] Z<D&tt7V > b^y K*ffl^ 

7"U > h-r^7"'J HB£7y > h7^ h 10 

?T*li, 1 8 0 4te(i 3 6 0 DP I(7> K*y hffifi 

7"'J > b7^ h1"^7"U V^Ttt. 2 0 0 itzit 

4 0 0 D P I <D K y h affi^U > h aWTfcbft*. £ 
hfc©K-y h**®J*tt*liftMfl>7y >**fl*f * 
lfill^y K£S£tf>7'y >^(cia*a&i:i 

[0 0 l 33 LfrU HuI2f£*<0^'y Ktt, 20 

;u t- y * tm, nmts * xi^mmw<owM e y ^ tc ± 
a©S4*a»8©7 F y>^s:Sff'r*Ji^^tt, ry 

> * r t tc -t (7) K -y h BK (CIS D* r * n-Pft$ffl C7) - y 
K £ gift L * 1 1 nti <c & ft t \ t^^f-yf^S 
ft£7"y >b^«y K«rSff-t^tc(i % iaox 7 f>/ 
H7X>/^-> ^*DX f y * iC IS U tz^m OJLMfrt 

[0 0 14] *»«tt±E*fllK«BLr/j:Sntet© 
|il-^^.y K£ K y hBK^gft^fflSCfi©-/'; 
4:tmw»^x-y b7*y 

[0 0 15] 

W &iii*o&&©*i'*;i'£¥frt;:EEl<> cft£ 

©f- f * ivo-vm*; X)\,muv&t ttt> \zim 

«*-r V^HttMPlcWfcLte^-y Ki, c©^y K£|B 40 
fc, ±12^ -y K©#?i'*;i'£Mf§#telS»LTigftrf 

«^ y Kffift^Sfc fcflM.fc'f > ? V x -y h 7* 'J > ? K 
fcl^T, ±12^ -y t*)K5yX;HiPJS 

±iei2iM#<;:*t l n-=r * -y dm u r 3^isj-r 
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[0 0 l 6] 

ot, jfi£©^ + *;l/fc?-y^&W1"* lSS©^-* K 

±12 V X;H8Ptt5»l©Kaj*|S|©ftJS«:RJX-r*fc 

»©(9*^Disr*fei-^«i"e, K-y h®m<omttzim 

a©7" 'J > ? lcjgfflpTffi<£^ -y K «r«fTf* i t ^T-# 
-5. <!©*:#>, ^-y K©»fF3X h *§|#Ttf -5 ^ t*< 

[0 0 17] 

m i ©n«s^]) b 1 1±> *nafl©s i ©^fe^jtc^b 

W>?yi7l- 7* 'J > ^ »l(*i*5:$t 0r-$. -S). 

-;H *^?l#d3$*lfc|2®IS2(±, Kd-7 3T- 
#4 K$n, $b(^§l*'-y7X6©7 ,; 77 L V7lCjo^ 
T jtlf ttB*<aW a tit: ©*. , «JJ3la -7 4 fc«J: f > 
^a-7 5(c^tl*. ffii!2lD-v4li, Xf7 7 ,; e- 
^*^^*IJjt*^e-^ 1 8lc=fcO0KIEt!)$n. ±g2 

[0 0 18] 8. 8ti-*J©#-r KU-^T-*>*). !2» 
«E2©I2HBl^LW^BBBSnT^-S. ZOifj V 
U-;U8. 8 ict±. #fti^2^9^$4§ty-5ry>LTff 

WyXW/f-fW Kl" V^i^xy h7'V V h^y 
K (JJt^mtc^y h'kfotZ) 1 O^HSSnr^*. 
ife, 15,1 5ti-*f©7"-'J-p*0. cn^ror- 
u 1 5. i 5 rat-civ-r 1 6*^t7iS$n. i©7-r 
+©-M(i±iee»ii£aE^ 9 © r y y 7- 1 7 
nn^o ±127- y 15.1 5©^*.©-^©7"-y 
©fiiiijt**-^ 1 9(cJE^SnTfc»), #^©7- 
y L/:*ST> ijtS*-^ 1 9£ 
aaEWE***CtK«fc"Js ^K»S^S^9±lc««$ 
nfc^ y Kl 0ti!2li!S2©fBliffiKttLttiIi!!U i 

[0019] 20 147* 'J > h fflMPHTCft 9 . 
(4C©7 - y > hHfflfg#ag2 0CJ:O7X?MtfflJg 

«iic^gi$nrc©*>#ii*ia»2 1 icA7y$n-i>„ »^ 

2 1 ti, ±IHiS«-§-5r t* y h -7 y 7V =6 y 2 2 lc 
#§iit;o cwt'.y hvy 7*y=ey 2 2(c#$iA*tifc 
Sffi-^li. 7-y > hB^tcMtiJ LglK 2 3 tffgS-f-BT K 

uxiiif fc^u-'^-f = v^io^orSr^tii^n. 7"y > 

h^-y K K7-f/<2 6 lc{tt*S£ft3. 7'J > h^-y h* K 
7-f/N'2 614, ±!2B«-tC«? UT^-y K 1 0©#^ + 

[0 0 2 0] 2 7, 2 8 li-tft-PftijtS*-* 
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K9-f/<2 7. 2 8ti$i]ffl>®S&2 VOMfflizfcUXitl 
•PftSjt**-? 1 9te<fcU t l"Jj£a : e-^ 1 8£@teSZ 

tN"*. 

[0 0 2 I ] iiI*>T\ ±lE^y K l 0©^y K^- y 

<0?*ZM±. ffliJMl 2. 12, -(CJ: OtBSiCtttTJb 
nrfcO, Cftlc«fc9£*^>?Efr5S^fcJFML 

3,i3. -^ia^f»*xTfco, cn^©5s«i*sfit#i 

3. 13. "'ififV KK9-f/<2 6lc«t»)SW 

sews ft* c t c j: o -r > ? tizm&tz j x 

;uPwlPrt^i**t$ft* 0 ±12^ **;Hi, mzBLfifalz 
SDlSft*. 0/T^]T'(if-y^$rp , r-7nur*. C© 

K y h«KKW«?t*J:^lc»£SftT^*. 
[0 0 2 2] ^©flKtSWt-y^p, £ff-t*^ 
•y FSrSic, K'y K®Jt;9*±KiFlffl©7'y >?^7*a-y 

'y frco&iizfttei^ -tttb 

±|B^y Ki- y 1- 1 1 ©y X/HSjPiiSffl'jag®*:, 
z - zi^lC/Tvt J: -9 \z%=f- + *;KOE5»J*|SHcWU»ra 

+ * ^fcftfcicWS -> fc¥ffi±K y X;i^p38#E 

i5J3'I»©7' 'J > ? £ ti7a y ? © K -v I- L* 

ft*, -fc It, £©«fcTKy;OH!8P$H#*4«>?j|S)t;: 
WWiOlSftte^-y KwWfBicii, 0 3 CiiVtri: < 
/??£©;*;# £©yX;i>p£W1-*yX;MSl 4 tfftifd 
ft*, fr< LT, ;x , ;HPb , 7?p 2 £WUc, ±15 
giJffi©7*U >^ifc(i7ay 5'(Cig^-f*'Sy Ka-»; 
1- 1 1 WSJtiS. 

[0 0 2 3] -t LT> cco^'y K 1 1 (i, *© 

ft* i i ic&ft£££& 9 ±icffi»fc» $ ftr ft 
*. E14«;l:£©ffl£&©^y Kl 0 ©m^Tjvf fllffill] 

-efc*. 

[0024] ^©.toictM-tftif, jxwnmnm 

fcffiBKgS^Sft*. zntznb, z<DJX)i>ffln<o&&\ 

fy^p z ti, @2JC^rt<'S-y Kgft©f-**/U 
EfiJf-y^p, «fcO «>*#&&©,>:&*„ Lfci'ot, 
«i(i^ + *;uEfJt-y^Pi *<2 0 0 DP I 
*yx';uf y^-e*-p/c<!:-rft!i\ p 2 £ 1 8 0 DP I 
itzit 1 5 0 DP I ©K'y \~®mc&£Z-$Z>Ztft? 
£*. Sfcp, 1 8 0 DP 1 icfcflfrf *B#(;: P 2 t L 
Tl 5 0 DP I IZtfftiistzt&b-r&ZbtfUSi. 



(4) ftfflW- 7-101127 

6 

[0 0 2 5] UzW^Z*Wtm-<Z&tl\^ ffit©** 
*;uE9"]t-y^ Pl £W1"*iFlffl©^-'y K«r*©iiW 
ffiU £©^y K©yX;U^Pffl!l«ffi«r. 7"'J >?©K 

•y h wkkjs v tisje l tzmmns. a zwmuxt * « 

K y httfl[©S<t*8'J«©7 , y y^fclWa., 
5'lcig-a-Lfc'S'y KftK-f *3£#T-£*. ZiDtztb, 

Ci<£<, 7 X;i/gapjg©W»riDlXS«r^D-r * fc'lj 

10 dftlc J: 0 K-y h fg*©S<£ *«a«©'f > 9 v x -y h 

[0 0 2 6] <e*j, yx;napffiffl*^ + ^;u©tttil 

frfcffift C i IC J: 9 , # / X 
CT ©ffiKic J: *) * t # ;^^©« $ *<S ■» 9 

OtCft*. L^*IC. t>f-f-7> Ky^iC©^ >7 
Vi -y h7"'J>^T?(i, K'y h ©^ > + 7lC J: ■ 3 T7'!J 
> K Mfttft*fc», ±IH©^ t * ^SP»©«fi£lc5Ffi? 

20 »kT^A7(i^L^l\ 

[0 0 2 7] (m2©HM'l) tZZtK ^^Hil^© 
J:T<ti©Sr7*y Vh Lfe«^K(i, *>1>ttK-y h© 
t-fX©A7t?*ott, ^ft*^©fi;gicm^tT 

MTli, ^ y K©y X;PE?i|f-y^T-i^a^(S]lCft 
l^tt©pll«$r-#fi[i: LT7*'J > K WibtiiO 
-e, *©#©S^|ni©-«iffl^K«iSTfl!i«M«*<(fi«« 

ffljSft-rB*©*<t«:ffl<. 
30 [0 0 2 8] *HJfefi|T'{ii©<J:oa^-&© 
H4$riX©cfcT(c|»±Lri,>*„ H5li, *H*fet»J(-^ 

b-S-f > ^ v x y K 7"'J > 9 <D-kW$$tf£7frt t> ©T'fe 

#ftttUTBU*||fflttfWrt-*. 

[0029] -rntb*., *njfe^i©xy >^-et±/^x 

E^N8S2 4(4, 7*y >K7 FK7^a'2 6*^^ 
•y K l 0©#^i-^;nc#t^$'ft*IEt!)/N , ;ux©^ 

sr, ^ y k i oojxjvtii.E.izmuzmiEtzmmiG 

40 Lfct©t?**. 

[0 0 3 0] ^^.If, 7"y >K v K*<0 1 9 I^Lfc 

tel^Tti, iHlL'lEWfl/lSrepiDL^W-Cti/jNM©^ >? 
t^«W$ft^v\ -E-c-e^-t- ^;u©W^*tc^i5$-a- 
+ Kv-f 7-f*^-a-ic(±H^ 

ig«ims * tz li'-ouxmoiti^m^ii x $r en*Dt * j: 

otcffilE-r*. i©»iiEflti, 7*y VK'sy K©yX;u 
50 fi[Sicf£:i;T*i-5TU*-7©T% #yx;ufiaicW)S 
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«: £ * 'j teens n/itiiEatwS^^rffijE-r * ^ 

[ 0 0 3 1 ] £0J:$tt5ttH**afttf, #yx';nc« 
*St &IEK/> <oW±B h L < ti> y X;u 

^L/CVy KtfeoTk &y XJHHlCfclJ* -f > 7 PR 
«0)7"'J Vh^^i^^c 

[ 0 0 3 2 ] ffijE^SfcLTtt. «^tfft;x^ 

[ 0 0 3 3 ] (S3 ®29fcfl) ±15* 2 ©HifcflTtt. 
ic i o y x/UHJaw > ? WM#tt<m£ § £ffiE^£ 

[ 0 0 3 4 ] -i-fctofc. fx7I?^fflL/^7 K3 
OT'li, W*tfH6fc«fctfH7fcS1"ZTi:< t'x^/y- 

h3 i±(cM^a«^nri>^ 0 zn^jsii. 

ffl£3 2(c«fc*)«S(ctt«I^nTfci9, Cftb<7)fl]il3 
2±(ctt«tt3 3jW&ftT1^*. ±fB#«tt* 

yx;u3 6 £iDlLfcyX;u7'u-- h 3 5ttt±Stir 
icnn»*^>r >?feiw»+*fc»o>r >?fl»ep 3 8 

[0 0 3 5 ] £<I5T% ±ieyX;uP*lD£M. 

isnrfeo. £<&lS$SBicyX;u7'u-h 3 5#K 

• Stiro*. §11113 2±£Jft£3ft««ff3 
3ti. ffl«3 2 ^gicMoriStj-^nr^^cDTii^ 

3 2fcWLHi;ftS-Cfttt&tt-C^*. ttJb\ EI7IC/TN 

[ 0 0 3 6 ] £<&cfc Vj:**©^ Ktt, exVJIKPfc 
ttBL/:t^^ C^ico^y Ktt, fflS 3 2£« 

& wwi 3 3 p 0 i(cig»mi± £ epad u * b$ iz #m t mn * 

[Sid tri^/1SoffliJli*^t;i t SrJiJffl Ltf **)\,<D® 
"T^b^, tx7«©Hi3 2lcRttfc«lS3 3 
)VU ££f#>tcE?'l L fc <! fc 13 J: 0 * * $ (eg 
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i^L'Tk *HM'Jc7)^-y K<0<fc3U:WB3 3 ^^t 

[ 0 0 3 7 ] (9 4^fl) *^^>v KTti. y 

•y 9 IZM L X J X)lffl tT v*WX%<ts:Ztztb^ ±|3*S 
«rffiS^S-5^ t J: 0 7" 'J > h ^ v K -y b ?g 

skis i; fc*a<c y x;ue?'J e y * y k £ft 

[0 0 3 8 ] *CTS*W<C/U Vh^-y F«K>y 

[ 0 0 3 9 ] *HSfe^]«i. 7* 'J > 

•y K© y X;UEWS*«i36<BJi6fi*|fi3(cW LT^t* 

20 0 9 7iSB l l (ifWiS^tt^-e^^o 

[0 0 4 0 ] -T^b?), 7"U > h^ y K l O^yX^S 

snn^o yx;HK4 o(ct±E?'JS¥ttx-xicm^ 
rws©yx;mpA«»ijsaa5nT^*. <c*>\ yx 

7K£>E?'J ZmmiztZtzbbiz^ y X;u $r -ft^Klicge^J 
?«JE«$^^8*«i(i#ft-r^. S^^ii^. ^(7)sm 
^^w^ioitcEML/'cB^icyX;!/ 

[0 0 4 i] ;:nu:*tu ^HJSfeWory >^rti. m 
l o izfrst cfc 9 ic y X^SfkJ^sqnbx - x 2 

3&«» snro*. *fttmmz'&izmMizmwt%£ 

tm#tZl5ftlZttLrffimLX^Z<DX\ 7 #, J>h^ 

-r^/^lSl^KOWltbti^. 01 1 (i7' ! J >b<N<y K 1 
40 OOflltfc^o [HHUKfc^T. 7"';>h^y K^-— 
y h 4 1 0>yX/UE?W*. 12il«2^IBilMlC«L^ 

[ 0 0 4 2 ] Ull 2fcffl^tK-y 

^(D^«y K 1 0^@e^<tl>VX;uE?'Jffi^*i$4[-^^ 

TSiBfl^^o WHf^fcl^ 4 lfirU > h^s-y Kin 
'yh^T^L. ni — n 10 (iy X;U&gt^i't (Oti~ 
^ 0 #yX;Ki, Br^K'y h^JS. «*tf 1 8 0DP 

ncW/Et^f y^p, ( Pl =0. 1 4 i ^ y y - h 
50 ;u) t'ffi?i]^nt^>5to^t^ 0 ^Jb\ x-xtiyX 
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CO 0 4 3 ] Z(D7'V > b^y F©x^ > b L 
T 2 0 0 DP I ifcli4 0 0 DP I ©K«y h^JK<D7''J 
V^SrH^-T^Aitolc. 7*'j > h's-y Ka--y b 4 1 £ 

[0 0 4 4 ] £ttttx-x yX;Hi£j£* 
*fiX fc <fc VBJjtat^lfil Y lc» Lit ic-Jgtf) t>y 

1 ^VXYvJ VX^ZXilztZtzliblZit^ 
[£]Xtf)y X;Ub*y^p 2 tt^a^yy Vh K-y h^ffi^ 

[0 0 4 5 ] Ull 2<&MT?(i, 2 0 0 DP I ifctt4 0 
0 DP I 07'U > b^frfto h<Ot LT, p 2 #0 . 0 
6 3 5 ^ , J^-h^fc<c««fc^(ca*(llix-x«rH 1 2 
© (a) fc^+ffiKK«tt*i^i:t* 0 C4>*SS. I'J 
jta*|6lY©yX;l/fc**y^p3 t*0. 1 2 5 9 5U^- 
b;U£&^ 2 0 ODP I^fcT-y^O. 1 2 7 J; 0 ftlT 

*fUbf^MSU»4-*ST»ft**<, yX;i/&£6 4 
;X;k 1 2 87X;k 2 5 6 yX;u«!:i^ J:-5£3fS 

[ 0 0 4 6 ] *e:T\ i^^ftx^yxn^y^pz 
Ci*tf) i i iz It, BJj£S£|njY0) y x;u t*-y * Sr/Jril 
©K-y htt*. 2 0 ODP IK*fJSt*0. 12 

[ 0 0 4 7 ] Lfc^oT, £<Dift£'iigftyXM/-x--y 

h t±^Tvrs$ y x;ut% z (d y xtuommMizm 

fe&l5ftYlZ®teZ#xm7jfiLtz<Dtf4 r T$>% 9 Z 
<D#(DJX)im<DVv9pi ' £H+Wt3£:0. 1 4 2 
^ y y- b;u£tt*. 

[0 0 4 8 ] 18 0DPI»;x>t'7f(iO. 1 

4 i ^ y^-h^-e***^^ *o*c±bi**«co. o 

0 l ^ 'J *-h;Ufcfc4. L^U 6 4 /XfrZ&SL 
ItrfV > b ^*y KT^ffl^ti 0 . 064S'jy-h 
;UT\ 4 0 0 DP 1 <^7*y > bB$<£> 1 K-y b#£*fc 
0. 1 2 8yX/b**£Lfcif£*i2 K-y 

[ 0 0 4 9 ] ZZXZVm^ZffiJEt&tziblz, fazm 
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